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PURPOSE: To obtain a rotating electric machine in which a generated centrifugal force can be reduced 
by a method wherein the lower layer coil end part and the upper layer coil end part of an upper layer 
armature coil and a lower layer armature coil are installed nearly perpendicularly to a shaft and the 
upper layer coil end part is connected to the other end of the lower layer coil end part. 
CONSTITUTION: An upper layer coil bar 531 is provided with an upper layer coil side 533 and with an 
upper layer coil end part (UC) 534 which is extended perpendicularly to the axial direction of a shaft 510 
and which is extended nearly parallel with both edges 522 of an armature core 520. The UC 534 which 
is situated on the side of an end frame 900 comes into contact with a brush 91 0 so as to energize an 
armature coil 530. A lower layer coil bar 532 is provided with a lower layer coil side 536 and with a lower 
layer coil end part (DC) 537 which is extended perpendicularly to the axial direction of the shaft 510. 
The outer circumferential face of a lower layer inside extension part 539 which is extended in the axial 
direction of the inner circumferential end part of the DC 537 is fitted to a recessed part 562 which is 
formed on the inner circumference of an insulating spacer 560, and it is overlapped with the inner 
circumference of an upper layer inside extension part 538 at the end part of the UC 534 so as to be 
connected electrically and mechanically. 
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±JB:3-f ;WB«5 3 4(D±jf (*|gK£Sg&5 3 8^Ql 
««HP3-f JUS 3 0<Z)rtffi*«, »fr*K«fcoTJEj&* 

[0 0 4 6] ££tc. yt7H5 10^HI:tt37y 
h 5 2 l*«EEAH3t$nsfca&, P-l/^hSlO 

:7V— h 5 2 1 ttfetc, yt7h510<^o-l/7h 
5 10 atEAHSSntt^. foL B£88*f 5 7 
0Syt7 h5 1 OfcffiAHSTSOtC. nT^lx-h 
5 2 l*£EAi£Sn-5D-l/y h 5 1 0 a£r*/BT£ 
7 0 4>"V7l-5 1 0JCEEAH3£"rs 

7 0^@tc->^^h5 1 0tCB^£tl3 o 

[0 04 7]^, COM»#5 7 0lt ±J13<;U 
3SSB5 3 4 43cfc£TF»:3^;i/SBffi5 3 7 tOJteiRSrfltffi: 
TZfz&lZ. ±»3-f JUSKffl5.3 445J;rrF»D>f;i/Sa 
5 3 7 5 7 0 iiCDlHC 0 1 1 fC^TSfJIg 

S (WIAK^-fn» on»tt©jftS*ty^5 8 0 * 

5 7 011 zL<D&&mts 7 0<Dm-J5\zm&tZ>7UZs 
M»fi8 0 0cO^®(C^gUT, 7-^5 4 0^1 

£o — t;^— ^<08HH^iB«anfcHffiaW5 7 o 

-A 9 0 OtDfflNHlCSftLT* 7-7ft5 4O0«J 
[0 0 4 8] Z<D&olZ. l«?3^f^5 3 0<OMi|a 

Zaire®. X?-?<D&&&$k$:&Ml>. jaoi&ft 

i&£{£M~r % z. 

MttFF^-f ;i^5 3 OOH^coittHj] ttttH^n-ous 3 
0<£>±jf rK;WK— 5 3 liScfctfTBn-f jua*— 5 3 2 

l/T, ^ttB^fr 5 2 0O^Pyh 5 2 4 43 cfc tfB^/R 
5 2 5, fr5 6 OcOTvS 6 1^5j:^[Hlgg5 6 

2, &&Xfzs*7 H 5 1 0JcEEAH*Sn5H*ffl»5 



7 0 ^rffi^i^o 

[0 0 4 9] ttttRHfcO 5 2 0 <DX D v h 5 2 4 H ± 
JB=K;U215 3 3&cfc££TJf =KJU22 5 3 6 £iR^U 
i^/H5 2 5€ri^7<D^SItc:^-r < J:5fC^Sffl'JtCtFfDft 
tf££<htCcfc:D, -Ut=KJU225 3 3*cttTFJizi^f;l/ 
35 3 6*<§7 0y h 5 2 4 ftfC^BKB^tU XD 
h5 2 4^6JiJi3-f;i/in5 3 3 ^cfctTFJf zi-l*^ 
52 5 3 6 ^ai^SrStnfe^gffl^KrtS^SK 
<o ±JBn-fJHa5 3 3 0^H8IH Til^a 

7<^A5 4 1 £±J«fi»;7.f ;WA5 4 0O2lTffiii 

[0 0 5 0] JftBU'*— -tf- 5 6 0 <B|*3H<0lHIffi 562 
H TSn<;«gp5 3 7<DTBf^g5®SgB5 3 9*«K 
»-&t>SnTTJi=i-f 5 3 7 GXSBfta&Sfr 5 £ 

<kt>f3. TBH-OI/58SP5 3 7 ^ca>J&>*ifrfr*£:2W■ 
T\ TS=K;UiS^5 3 7 36^gffl0^1ft-r5CD*B& 
<o M^X^-it5 6 O^ilMcOTvS 6 1H 113 
-f;i/S»8B5 3 4<D?£jg5 3 4 a StlX* JbJB 

3>f^SH»5 3 4<04t«»d&&ff3i:4:'b^ ±f3< 
;UiSSP5 3 4fC3ta&>3»k#**tT* ±Ji3-f;MBi« 
5 3 4^SflI'>^«rr-5©ftK&<r, 

[oosi] asawrs 7 on s^sttt-UBrtSEffi 

§35 5 3 8 £TJf l*l£B3ffigI$5 3 9 
nfc-t«|*iaSiE*8B 5 3 8 <hTJf 5 3 9 (Dm 

7*Gi«»<D»i&s»*!u m«^3-r;u5 3 o^iffi^ 

tt'frS 2 OCDXD^y h 5 2 4*> 

4*t*xoy h 5 2 4BBPS»W*^frK:»i>*^J: 0^ 

<ju^g?5 3 443^irFB3-r;uagB5 3 7^^—^ 
-r;ussgB5 3 7 *«ft5ifti:*< a« c t#R*n<5fc 

[0 0 5 2] MWPCDBfB «WF©«a«^«*KM 

T^)o '>^^ h 5 1 0<DmW\znT7V—b 5 2 

ltauiL&wwFft-ts 2 osjEA-r*. m« 

^tt-frS 2 0 <0mfl£j|&iftU >^5 9 0 ^riHS-r^o m 
^X. §7Dyh5 2 4rtC, Tf3>f JU/N*— 5 3 2 CD 
T@=3-f;U5a5 3 6€r, TI«i:7^M5 4 1 < h<i:fe 

[0 0 5 3] ^{C, Tl3<Jl/A-5 3 2<DTM^-i )V 
^gg5 3 7<DWiU\Z. «ft^-D-5 6 0S8#U T 
@P^S6^SgB5 3 9$:#E]SfB5 6 2F^|lCgHM-r-5o Ctl 



%o ^tC> ±Jf 3-f;UA— 5 3 l<D±JBH'f;i/2Z5 3 3 

#±in-1';i/*aS5 3 4©?5fi5 3 4 c 

6 6<D&?ZS 6 lrt^iR«6^fc-&5. ^tlfccfc 

[0 0 5 4] «vvr\ ±g^cfclTFSS«^r3-r;^5 
3 3, 5 3 6 <0*±Jirt«K««<k#TJirtaBffi*« 5 
3 8, 5 3 9 £*S«fc£<0»^^fcckoT^U 
ItWloSttMlC^t^, *<0«, ««HHfc0 5 2 
0 CO^H^/R 5 2 5 SrtHfflJ'vffi tfT, 70yh524 
rtfCJiJin-f ;U22 5 3 SiScfctfTJBn-OUas 3 6^i 
->^^ ^ 5 i o<0Mi»a>SH®B»5 
7 0^EALTfif3<J!.5 3 OOiBWfflEffififfl 5 
3 8©^SJISI5^i:^ J:JBiM;M8B8 5 3 4 0S 

CO 0 5 5] *ea^5 9 OtfiWfc&kfoS 20t 

T@n-r;«gg5 3 7 t<Dm\zmwti£n, «mfc&5 
2 0, ^z>Tgzi^;i/sgB5 3 7K«*s»u mm& 

5 6 O^JBn-f ;PSB85 5 3 7 £_LJl:3-r;l,SS8l5 5 3 4 

£<D?$\zmmzn. tji :n<;«ig&5 3 7, s^±i^ 
Tttrtfflffifc^u— y*ta»sn, 3-^7 501 kh^ 

[0 0 5 6] Cx>KyU"A] ^5 0 0(D3-^ 
5 0 KMHBIHCtt. X> K71/-A 9 0 O^IS^ni 
43 0, ^OX>F7l/-A9 0 0f:H AJBStcoy^v' 

;u^9 2 o<owfi«ctt, 77v9i o^\ ta^(cm»i 

KKt*Snfc;*:/y >^9 3 OK^oT, 77v9 10 
^m^r3<;K^±Mn^;u^gg5 3 4t;i|?S§SnTl> 

[0 0 5 7] C«^Tzi<;UcO#^ia(DIKB^] B12I: 

±Jl3-f ;US1»5 3 4JLK-, ?7'>9 1 0««RS 

?^-f^5 3 K 5 3 20a<Ji/®5 3 4, 5 3 7^ 

520 (Dtffimz. ^tu>^59o ^^^a 

£<03-OWH5 3 4 _Lizy^i>9 1 0£Kg-r£J;5(C 



[0 0 5 8] £e>tC, ±*ZI<;USB«5 3 4<OS8B«5 
3 4c *fi»X><— 5 6 0 CO^Cffi 561 td^T£ 
CitCckO, ±«n-f;USBS5-5 3 4**, ^^^(DK 

W^©S8ffl«3Wto-r*t<tO, *V3=KJHfl5 3 2, 5 
3 3tt, SSSB5 3 8, 5 3 9**33^98*5 7 OtCj:^ 
T, «»?ttit5 2 Ofil^SftHfCffEEH^SnTl^c: 

fc, TJIn-f ;i/ifB«5 3 7<£>S£fiSB5 3 9^, igX^ 
— !t5 6 0<©(Hffl5 6 2{Cffi-&LTl^<D-e, TJB^-f 

;u^S6 5 3 7$mjjfaftmm^<nm*K)$:mmz®j±~? 

[0 0 5 9] Sfe, ^7v9 1 O^SLT^JJf n-f 
Jf n<;«igp5 3 7*iW»»iJ>y5 9 O^IT, 

7v9i otoassffix^^^g i o^gg±^fe« 

[0 0 6 0] MfC. *5E9ifc:43V>Ttt* ^8(3^*0 

<, ±gzi<;«g55 3 4 3Wft##ttki»j*ati*t* 
fC, 3-f;WB5 3 4M»CJ4, »1. 55U*635'Ji 

^7v9 1 0 tSfttS3>f;i/j85 3 4I<D*5 3 

tltC^T, ^1©»5 3 5^ mm^m^z^x, 

£<0?Sft<Z>afWl«U !3<;Ui^5 3 40^j^>f^iafC43l/^ 
T> Iif0^8 0 0 0 r pm/h^rtC, |j4m/s© 
JSifi££:9, n-r;U®5 3 4^7v9 1 o <oi$mz 

[oo6i] ssh^-y ;u5 3 o&&m^£-f z> 

ZL£lZ<kO. 75i/9 1 OiSiL&^i (Mg&KO^ 
751 iffi) «WFtt-fr5 2 OCDBIE&rpJtcaL 
T, 15 3 5^ mthLtzJ&VttteQ. C<£> 
85 3 5 *>&b7 7>£.VXfl?m'S'Z> 
6«l©zi-f ;U«5 3 4feH««C, ^n^t^Tt 

[0 0 6 2] ^Er— ^5 0 0CD3 — ^5 0 1 <£>— 

i Q<Dmm\z&z>u^ )vmm<D 

-^5 0 i©Jta?L*6, #««*^«Jc»tH-rsc:<k 
(3<i:0, RFitrSd<t3ft«T**. I015 3 5H 
^u-f^Sma-^-ttiOS 2 OODXD^ hS 2 4C#At 



Kfi« J F<0J:5K:«IBiJlBiX«?t<toTf^JBS-r*i» 

=n p ;u«B5 3 4CD»*4:'rsc:t*«-c*, :/^> 

9 1 0<©»»B#««UTfc, t»*<«fflT5^t*« 

[0 0 6 3] 77y^9 2 0^Sfi(!:t 

^7y9 1 OKfg^T-SilfcS:. ^O^y^ 

tTFJi^<;US«5 3 7*«, vt7h5 1 0 Kit L TBS 
IStyt 7 h 5 1 0 -fi&Uzmtf, $Mfc 5 9 0 
«W>5 2 0 £T*3-f ;WMR5 3 7 tCDMlcEHS 
n. «aH4fcfr5 2 0, Xtn^rn^JWBBSS 3 7tr^ 
f^l, «»»5 6 036«Tji3<JWSi«5 3 7 t±Ji 
n-r;uS8SB5 3 4 t<DMfciBIS!Sn> T»:3-f ;USK8S5 

37, ao:ji/in-f;uaHa55 3 4ica6*a»bTt^<7) 

>^>9 1 0t^ST^)±P=i-f;«SP5 3 4 COS 
«S6*L S^7v9 1 0^«t*«»«*±JBr3-f;U« 
SB5 3 4, *fijfttt5 6<K TJli3-f;wafiB5 3 7, ^ 
*59 O^LT, «WF«i^5 2 0K»*rt-*&», 

^§6, IP%±Jizi-f;i.jBBB5 3 4<o««**B6±-C#-5o 

[0 0 6 4] Sfc. ±JB*5<kCTFJH7— v^^3-f;KO 
TiSy±I^-f;«5 3 4^ yt7h5 10CM 
LTBSSlBtCKfrtTfeD, ±M^ ;U3SSB 5 3 4 £TJf 

3 7;fe<£tf±Ji3^;«gS5 3 4*iRjW"rsct^T t 

3 7X^±»n-f ;i.M«5 3 4(C*^^ 

>h*4>T**«^«fci>5 2 0©^ny h 5 2 4 MP 

[0 0 6 5] TBS 3 7 KX£±Jf 5 3 

4*«WF«ii>5 2 0Ki£&T£;i££n?i*3£a6tC, 
TI5 3 7*£tf±Bn<;W3B»5 3 4 lC5B£T£lfi»* 

^fc<Stt*c:&*t"e#a. Sfc, ±Sn-r;U^S55 3 

4 3emcT^a-r;«g6 5 3 7<o«ttHHfc-i>5 2 o<£>tt 

^rtlfiti, ±Bn>r;MB«5 3 4MW;:TB:W ;WB« 

5 3 7(7)lifto5 2 0^^Scfc0»&[^-i^T-e 

5 3 4MtXtCT»3-f ;USB«5 3 7 CDfiSa*##K:«< 

[0 0 6 6] _LB5 3 3&tfTBii-f 3 6 

mmz. ±15 3 4&lTF»a>f;l^Sffi5 3 7 tt-tn-P 



» (±15 3 4Rzrfm^^ jmas 3 7) 

5 3 4&tfT«zi>OUSlM5 5 3 7 ICSK »fr 

2 OBffiCXOy h 5 2 4§gpftgP^:4 I ^{rLT, ±1 
5 3 4&OTJI;3^;«SB5 3 7t3ffKttly3ft&tf#^ 
£ bK, ±J15 3 4X«TJlri-f;i^«»a55 3 7(C5S^T 

5 2 o«jc»j»eaLa<*t). ism 

[0 0 6 7] 2<bt:i, *«mfci>5 2 OMffi*^ Soffit" 
*4>fc^£IBIfc, TI5 3 4Stf±ln^;«5 3 7 
*J»*WfcJDaflT#*. Sfc. TBn-r;«S&5 3 7 
fct Tl3<M5 3 6^j8^6> v^^h5 10tC 

»UTinsss[-ev^7 n 5 i o^rpjtc-tn-en®^ ± 
mzi^ 3 4«, ±Ba-f juhs 3 6<Dm%ifr 

6, yt7N5 1 OK^UTBSSfiT^r^NS 1 0 7j 
!3<i«5 3 7Sr««^-tt^5 2 0 lCifig§T£ £ £ 

[0 0 6 8] Sfc, @e««**aT|5j<E***»-& 

(C, fit>««M3fi«(Z)iH/i«jttW5"3 8, 5 3 9^, >- 

£<b>lc, ^~>9 1 oa*KK<£*i£-h 
B3-OI/S8M8 5 3 4**. ±l33-r;UjS5 3 3(h— #:(CJ^ 
^tlTO^dtT*, ±@n-r;i/Sgp5 3 4t±I^ 
;WZZ5 3 3t<DIBOJBft«©aWW«*^i»<. ±a!<^> 

±ln<;USS6 5 3 4oaffi39««»Ufci3-r*Ci^ 
^>9 1 0 <fc<o»»B*m— <o¥Bfc«*fr 

«jrr* ^ntcwauT, ±ibh-<^m 

§6 5 3 4©jt3B<kT/l3-f^3SW5 3 7 tCD««aBr3&* 

4, 5 3 7(D^ : fo}f$^^C:i:^T^^o 
[0 0 6 9] ±»n>f;i/2I5 3 3 t±»zi-f ;U«g 

S5 3 4, aWT«3-f JUfflS 3 6tTH^-f^3S8S5 

3 7 tat— #ic*j5fc$nT^*<a-^ n-r;Ui^gB5 3 

4, 5 3 7CD^^<, =K;U$ggP5 3 4, 5 3 7 CO 

ziDVrt— 5 3 1, Tl3>f;i/A-5 3 2<D8L*f*W-*> 
[0 0 7 0] Sfc. n-fJUa5 3 3. 5 3 4^ Xn^y 



h 5 2 4<DMft<DWiffiMmz&t>1tZ>Z.ii\Z l i:K>, 

So 

mm^-f )i<Dm<D$m&n 01 3&^uhi 7K 

0, 4*tC. n^M5 3 3, 5 3 6 t n>f JWB 5 3 4, 
5 3 7t*SU4rt«frrS i fe<0-C*S. 
[0 0 7 1 ] HI 3SM1 4tC*5^T^ ±m%.ZST 
1^^32 5 3 3, 5 3 6<Dffimz, ^tl^tl, XJfn 
-VVWas 3 4arTFJBi2-f ;U«WB5 3 7^f^fe 

35 5 3 4Xtf-FJB=W^«KS5 3 7 <D—5$t;i, M®7L5 
3 4b, 5 3 7 b6»H C0DS®?L5 3 4b, 53 7 
btcXJf&rTFJf =W ;U2I5 3 3. 5 3 6^MS^M 
SB5 3 3 a, 5 3 6 a*B^bt, ^LTt^o /h® 
g&5 3 3 a, 536 a^MH ftftt^J;^. 
SCl<h[;:£0, ^»fc»flWfa J: WISH* 

[0 0 7 2] 01 SfC&^Tte, XJf&tTFjf ;i/>2 
5 3 3, 5 3 6 <Z>— SB**. 533b, 5 3 6 b £ 

-?n, xji^-nusgBss 3 4syri^>f«5 3 7 

H3-r;i/ia5 3 3, 5 3 6t, ;U*S5 3 3, 5 3 6 

t£<£>3>f ;Wj25 3 3, 5 3 6£«ALT35^, ^-com, 
XJira-OWftSBS 3 4SZ^THn<;«gg5 3 7<9— S 
£B^LTt>£<, ZLCDm&iZte, t^^D-XHXD 

Sdti^fS. ^<Dfrsb\z, rK;uj25 3 3, 5 3 6 
cOSA^tC, XD7 h 5 2 4<0BJPBf*gOS:«>G>. S 
^5 2 5^Mt§M«<^^o 
[0 0 7 3] fc\z. n-OUiSS 3 3, 5 3 6 £3-r;US 
5 3 4, 5 3 7 ££-#tcKf£T£ 016&J; 

tXH 1 7 fcs^^TKwrs- co^oth 

LTV>£. HI 6 (a) (c) l£*5^T«, fifl" 

±0, HI 6 (a) \z^T^3\Z. IW^XJiSXTFIf 
n-f;io225 3 3, 5 3 6, &m£<D ±.m&XfTm =1 )], 
$fSBS5 3 4, 5 3 7, ±Hi#i»3BEft«aonF»rt»5S* 
355 3 8, 5 3 9£, fTBSK. CCTtt, JPS 

tc, hi 6 (b) tc^fct^tc, xjf&oT^t=K;io£ 

5 3 3, 5 3 6 <h, -&^«CDJiMS:trF^n<;PiSgB5 
3 4, 5 3 7 £<Dm<Dmftmz$>^T, )ViR<D^ 

&tm^m\z&^x. «jorPt5 3 3 c, 5 3 6 c£is: 

±JiatTFJBi3>f jl/SB«5 3 4, 5 3 7^ 



5£<Z>ftflre#r0ttfrf5. ^tC, HI 6 (c) IC&l^T, 
£*>\Z + 3-OUSH5 3 4* 5 3 7 £n-f;i/ffl5 3 3, 5 

3 6tc*fLT, mfemzmfz>t&\z, ±mwm&& 

XtfTJlrtSBffifiSBS 3 8, 5 3 9£, 3-f;Uffl5 3 
3, 5 3 6 tspfr £&S£5tC, :*UC<£ 
3<«5 3 4, 5 3 7 COS® 5 3 4 e, 5 3 7 
e^, rK;H25 3 3, 5 3 6 <£>±® 5 3 3 d, 5 36 
d<fcl08Hi;Si3<fcfcS o £oT, :n-f JU52(£>XE5 3 3 
d, 5 3 6 difi§JT, y7'>9 10<Da«ItlT« 

fflt^c^^T^ aE«F?M*jE<, *j»K:fli«-T?€r, 

[0074] il 7 (a) fc^L (d) K*wrtt. * 

BfTS. ^fC, (b) tC^T, rWJUMKS 3 4* 5 3 

fltf^o (c) tc&t^T, =i-f;«5 3 4, 5 

3 7**»tt<0«ja;£f -hJPrtMMSROC 
Tift»M»5 3 8, 5 3 9*i6Btt^»<lPX'r 
£ 0 n-r;«5 3 4, 5 3 7H zi-rjuaffli*^ ifS/S 
<, 3t«Bfl«ConT. JBK^Sip^ 
^LT/Atf^o Sfc. S£Sg&5 3 8, 5 3 911 
[^tcLr^T, »<t§ 9 S^tC, (d) tC^ct^ 
tC, n-f;io*B5 3 4, 5 3 7H n-f ;l/525 3 3, 5 3 

6tc*fur, m.^mzmj^L^\z, £Ega$5 3 8, 

5 3 9 *>, ^J«5 3 4, 5 3 7fC*fUT, EA^IpI 
KStfT, ^t^, £CDP#, 3<;«5 3 4, 5 3 7 
<2=W;U225 3 3,5 3 6«4, »S3WK»J*Snt 
t^co-C, Sf Dffl^OM^S:^Clt7S:<, H 1 6 tc 

T#So 3<«5 3 4, 5 3 711, yi/^JnX 

tC^D, ifSj£<^bTV^:<hT, r3-f;«5 3 4, 
5 3 7ffi©««*tiK<)aD, y7^9 10©a»ItL 

3 4©y7y9 1 0(DaSST^V«H HI 7 
(d) tcS"TJ:5a:. *j£<0»tti:"r-5i^Btt3tt^^ S 
±I0^<M5 3 3, 3-f;U»5 3 4t4, ^ffi® 

so, a*, »hv«I5ot*5^ yuxmniz 

[0 0 7 5] R±<Z)il 6, HI 7JC* , r«t'5a:ii-f ;U 
525 3 3, 5 3 6 ft:tCUfc±^5 3 l&tTFJl^K 
5 3 2 *ffl^ti«. •ttHPft-ts 2 0 icHWfc^ 

□ 7h5 2 4fc«»*ffl*U*:3>f ;UA-*^S^(6i^ 
Sf>^^ N 5 1 0*r6]fC|^^{CjfATS:itri:D, « 
^3<;u««XS39«**K«#«C»-5. SStC HI 
8tc^Tio<, ^^<DS»f S«<©±JB3-f ;i/M8B5 

3 4Bii yuxmjKDyum <=R/ty«) t-rsc 



[0076] t±m&zrrnzi'f )\,mm<D#m m 1 9 

19£43l>Ttt* ±JB3-f;UfflSB5 3 40— SHfC. 
«5 3 8SKtt*C<fcfc<, *0TJl3-r;WII«5 3 7 

GDSSSSS 3 9£, ±@n-<;i/)BgK5 3 4co*Si"CtC 
@s6T43< %<D*t:$>Z>o i;^T> ±Jf n-<;«gB5 3 4 
<E>I£53B5 3 8SH<fI(i:^"CS, ±Hzi-f;UA— 5 
3 lOjPXinX 

[0 0 7 7] i20 fC&^Tte, 0 1 9 KJfc^T. TJf 
;«B55 3 7CDSSSB5 3 9£M< U ±Mzi<1 )V 
3 4©SBB©-«fcagttUTt>J:^. ioT, « 
^***»<fc&£3&S***S. H2 llc*3lvrW\ ±ln 

-f ;mb»5 3 4&on c Jf =w;u«g6 5 3 7^6-etven 

KrtJ^oT, 5 3 8. 5 3 9 *3ffifrSU 

■e-n-fnta&L/Tfe.kv^ sssbs 3 8, 539^ 

[0 0 7 8] ^—frRtflfiife u > y<Dm<Dmm 

WJ Ife^X^—- ^5 6 OSWJ >^5 9 0 tLT, 

«ttwn *> u < \twm#mzs- b ** ijffl-r « c £ «c i o 

T\ S-n-f;i/SSI|5 3 4. 5 3 7fHj, zi -f ;U3H 5 3 7 Xtf 

[0 0 7 9] H^iOTin-f Jims 3 3, 5 

3 6&5tf(cn-fJ|/«5 3 4, 5 3 7fC. t&tKtBim&ffi 
TCitZctD, -hB^^lTFS^^^^AS 4 0, 5 

4 1 ttiR^^— y-5 6 0m<D& 

3 4&OCTJlzl-f ;!,S88B5 3 7 <h^:X^— It 5 7 0 t 
±^n<;Uiffig5 5 3 4&^TFJB^-f ;i/S«BB 5 3 
7 &IB1RU >75 9 0 ii^^tC^nttco^^Wfli^ 

[0080] c*jfiffj2] ^2 2 iZTsz-rm&m 2 

5 2 0 <DX D7h5 2 4fc 7>;X D y 
h<fcUT\ f 8ff3-<^5 3 OSXDy h 5 2 4fll:S 
»«<&&JRn«6 0 0*&4>5 2 0©^«tC*» 

TsciifccfcD, ««f3^;i/5 3 0O8*|piA k a)jRtf 
2O0)ftmm<DE\£h1fi1S:<itL*1t*btZ* VOFFmiEftV 

[0 0 8 1 ] 0gJ60i|3] H2 3fC^t"*Jfiffil3-Ctt, 
Hn-fJ^S 3 3<Z>H*gflk Tat)%ttHHR*5 2 

9 i ocDmmmtvx, &K>famm&T~mmTz>z.£& 



SfWrt:*ff-* 

[0 0 8 2] C*^J4] B2 4Kl«-ratt«4fc:*3^ 
TH «ttmfci>5 2 0, ±jf :3-f;U22 5 3 3W^t 

n-OUfflS 3 3^, ^7v9 1 0 <Dm&ft. ttfiftlzm 

fi-r*t><zre, c^±gozi-r;i/ja5 3 3<o^g5cD^M 
fz:/^>9 i os»»aaic«i#r**><0^as. 79 

yxyu>^9 3 0tim ffi/***flUBLT^<5. 
Sfc, ±JB=K ;U2I5 3 3S«D6rffiHc:«ft3-&-5IB^ 

[0 0 8 3] m&5 5 0BO2H5 5 1 Srjgricb 

T, 5 1 ^^^>-9 1 OSrlBK-rsct-C, 

75 S" 9 1 0<Z)t|5aW»Bf**«U^> Ieje«^cO±#: 

c^ss^j 6) i26 (c^-rnss^j 6 iz&^xte. nmm 

SfC^TJ^fC. — ;£<Z)75:>9 1 0 *±JB<03-f;PiZI 
5 3 Z<Dm&9±mzWiS£tZ>iiPk\Z* ffc£<D7^>9 1 
0 ^T^n-r;uaSB5 3 7©3ffifi»5 3 9<Ort«ffitc». 
»f SioJCEKSnTlr^ 3 5neM^7y9 1 0 

3 otc^oT, 13^^53343 

<0^'>9 10*, T®3-r;«a$5 3 7COMSS2 5 3 

[0 0 8 4] dcD^SS^J6Tt3:, TSn<;u^gB5 3 7 
<03ffi«BB5 3 9fiD«to0f^ _hjfn-r 5 3 6 \z, 
T@n-T;«gP5 3 7«t«Ui***a»fiB*H^ CI 
<Offifi8S^^^9 1 OSffllftSiJrTfectti. H 
mm 1 t^^^U^SS^J 6 tc^v^x, _bJBn-<;WB»5 3 4 
i5^^rFga<;«^5 3 7^\ *«Hf«-fr5 2 0<O$S 
BfftK^PfTttt, -Lg=3-r;U^gB5 3 A^TJTfm^^ 
;l/®§55 3 7 <h«^^5 2 OOigSt^rslCM^ 

[0 0 8 5] ^%^[grc«ttcD%nMT». xo 

7 2 4rtl:2*©3>f;i/^AlT^^ 4* 

CfWFn-fJKOftSOltllEWI] 0 2 7(C±^5 3 ljfctf 
Tiz-f ;i/A— 5 3 2 0D_bg5 3 4, 5 4 2S{fFf3 
-Y;U5SSB5 3 7, 5 4 10^7y9 1O^It:{i 
»UttV^©±f|3-f;H||WB5 4 2i:, d<7)±gzi-r ;u 
SS85 4 2 tt*f«^5 2 0 i:^P B l{CiH^$n^T@ 

h<;wb»5 4 i^i^g^77v9 i o^sjg-r 

^fiijc0±g5 3 4XCTFJBzi-f;W«ll«5 3 7 £9S< L 
fcfeOD^^-To Hl^, 792/9 1 0ta»U^i36r<O± 
H3-f;W«88B5 4 2t4, 79-> 9 1 0 ^Jiffij^it^fc^ 
©^■ffittiSJS^^^T, BSatr^^HTfciJBS 3 3X 



C0086] sfc, i2 8it iSfn-r^ja^a-f 

UTIr»*. C©0 2 6T?tt±»3-f;WIWS5 3 4iTl 

be 5 3 4©^5->9 1 0 <Dm&mtm<itoj:mmz& 0 

sisg& 5 3 7 t^amftit 520, _m n^r 534 
frzni&^T%tc&<D®m& j pnm :: t L 8i'u-5 2 owx 

P-y h- 5 2 4W©if6»fl:Of^t)OfrSCt3&«T€?, * 
HHHfcC.»5 2 03aS3H\ TJin-f ;Wi«5 3 7. _Uf n 

9 10^. ±»n-f ;WB«S 3 ^y^WKiBT?** 
r**t*fi#K:«ttHHfcC>5 2 0(c£3iTr**. 

1 ] *S&&amEMM<DXSM 1 £0*-r5$fc$-(6] 

[0 2 ] *jg^j i fc*tt^iEitem«»(5ite^©tt^r&j»r 

[04] mmmi iz^n^mmmm^mm^-f ;kz>— 
[e 5 ] ifiss^j i Kssw-sHtesas©:^ )vm<Dwmm 
[@6 ] sjs^j i \zan^mmmm<n±.miscxr^m^'i 
[07] xp-y M*atciR*$n*-hjifttrFJi3-f jus 
[0 8] mtrF©¥®0-z?;fc£„ 

[0 9] JglfcX^— 1f<£>¥M0-C'<&-S. 

[010] &j£.mtammwv&z. 

[011] ^t+t-y^s^-e*^. 

[012] «Wf=i-r^o«i»ssbfc«scBi-c**. 

[013] «ttH t 3-f;K0tto*l6«*w-r««HT* 
[014] ««Tn-f;K0ttO3a6«*3S-r<*fiH-C* 

*. 

[015] S«-?n-f JKOffi©5US«IS:S-r*^0T?» 
*. 

[016] (a), (b) Stf (c) »t WffS'fA' 



[017] (a) (d) tt, monWm-t )V<D 

[018] ±»3-f;tSi«i:^7>'<t©&«H«**-r 

8rSa0T<fc-5. 

[019] ±jia)crFji3'f jujii««Dte©*«*3s-rwr 

[02 0] JiJBRirFJi3-fJUjI»0«©»«t«-r»r 

B0T&-5. 

[02 1] J:*atTFJl3-r;U«««DflSO««*«"r»r 

[022] *^w©*ia«ij2safflufciHF*ca«<z)[Hjte 
^ow^ri«]Wf®0-efe-5. 

[02 3] *9gHa^ff3£SfflLfclEnE«ttai9e 

^CDtt^|fi]»rM0-eS^). 

[024] *5gBj©S^Jg^j 4 U fc|sl£*tt0ia£ 

^<E>te5ft®rM0-e&-£. 

[025] *mwe>$zt&M5&mmLfz\Bimnm<D\Eim 

[026] *R9i<!>£ififtl 6 LfcgnfttfiR® I9£ 

^©tt^r6]»f®0T*«. 

[02 7] «W?3-f;i/Offi©3ttgWT?*r), 

[02 8] «« J ?P'r;KDteci^ssfisjT?fei3. imteffi^ 
©[Hie?cDift^r6]BfM0-efe-5 < , 

[*»©««] 

5 10 H7 h- 

5 2 0 (t«ff37) 

5 2 4 X D >y h 

5 3 3 _tjf CDn-f;lo3 

5 3 4 ±*3-f;W«» 

5 3 4 a 5§@ 

535 a>m» 

5 3 6 TJf ©P-HUE! 

5 3 7 TJf n-f.M^ggB 

5 3 8, 5 3 9 9*m&*ti.TM-Bi& 

5 6 0 ' 9" (SI 2. %Z4(Dltm#.) 

5 6 1 &Sfc*!>g& 

5 7 0 

5 3 4 |g 3 ©S^fif 

5 3 7 «4 0&ttS 

5 9 0 l»»J>iT (JSl. JB3©lfiSH*:) 

9 0 0 

9 10 7"7-> 



mil 



[H2] 



[0 5] 




[0 9] 



[012] 




[M2 7] 



[02 8] 
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